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𝐹 𝑒 = 𝑞?⃗?  
𝐹𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 = −𝑛𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛𝑠∆𝑝  



















































































































































 𝑅2 = 𝜌
𝐿
𝑊𝑐 × 𝐻





















































































































































































































𝐷 =  𝐷0𝑒
−𝐸𝑑 𝑘𝐵𝑇⁄ ,  
 

















































































































) = 0,10992 Ω = 𝟏𝟎𝟗, 𝟗𝟐 𝐦𝛀
∆𝑅(𝑛𝑜𝑒𝑢𝑑) = 𝑅𝑒𝑥𝑝(𝑛𝑜𝑒𝑢𝑑) − 𝑅𝑡ℎ(𝑛𝑜𝑒𝑢𝑑) = 𝑅𝑒𝑥𝑝(𝑚𝑜𝑦. ) 𝑁𝐶(𝐷𝐶𝑃1)⁄ − 𝑅𝑡ℎ(𝑛𝑜𝑒𝑢𝑑)
= 873,48 7068 − 109,92 = 123,58 − 109,92 = 𝟏𝟑, 𝟔𝟔 𝛀⁄



























𝑅𝑖𝑛𝑡𝑒𝑟𝑓𝑎𝑐𝑒𝑠 = 𝑅𝐶𝑢 𝑇𝑖𝑁⁄ (𝑖) + 𝑅𝐶𝑢 𝐶𝑢⁄ + 𝑅𝐶𝑢 𝑇𝑖𝑁⁄ (𝑠)  
𝑆(𝑖) = 𝑊𝑖 × 𝑊𝑖 − 𝐴𝑐𝑎𝑣𝑖𝑡é𝑠(𝐶𝑢/𝑇𝑖𝑁)  
𝑆(𝑠) = 𝑊𝑠 × 𝑊𝑠 − 𝐴𝑐𝑎𝑣𝑖𝑡é𝑠(𝐶𝑢/𝑇𝑖𝑁)  
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DCP1 - Avant stockage















DCP2 - Avant stockage















DCP3 - Avant stockage








































ψ(Δ𝑛, Δ𝑡) =  𝜙𝑛 + 𝜙𝑛 exp (
−Δ𝑛
𝛿𝑛




































































































𝜙𝑛 = 𝜎𝑚𝑎𝑥𝑒𝛿𝑛 = 280. 10











𝑓(𝑋, 𝑝, 𝜎) = (𝜎 − 𝑋̅̅ ̅̅ ̅̅ ̅̅ ) − 𝑅(𝑝) − 𝜎𝑌  
σ




𝑅(𝑝) = 𝑅∞(1 − 𝑒
−𝑏𝑝)  

































– – – –
ϕ σ
𝜙𝑛 𝑆𝑖𝑂2(𝑇𝑎𝑚𝑏) = 74. 10
6 × 𝑒1 × 1. 10−9 ≈ 𝟐𝟎𝟎 𝐦𝐉/𝐦²
 σ
𝜙𝑛 𝐶𝑢(𝑇𝑎𝑚𝑏) = 295. 10



























































































 𝑑𝑙 = 𝐿0𝛼(𝑇1 − 𝑇0)  
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